S2

Supporting Information
SLD ( b: from ref [1] .
c: from ref [2] .
d: derived from ref [3] .
e: calculated from the nominal lipid composition using the component volumes and SLDs. **Using the molecular volumes for the tails (934 Å 3 [3] ) and head for POPE (269 Å 3 [2] ) and POPG (288 Å 3 [1] ) .The mean molecular area (MMA) was calculated according to equation 1.
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Figure S1. DLS study: 2 different vesicle preparations were made for each composition yielding hydrodynamic radii of 160 +/-40 nm or 155 +/-2 nm for POPE:POPG with 10 and 25 mol% POPG respectively. The hydrodynamic radius was followed as a function of time as soon as the vesicles were mixed with CaCl 2 . Aggregation took place as soon as the vesicles were put in presence of calcium, and stable aggregates were formed for 10 mol% PG while no stable radii was obtained during the time of the measurements. Independent duplicates showed the same trend. Hydrodynamic Radius / nm
S5 Figure S2 . NR data for the kinetics of deposition of 25 mol% PG with 2 mM CaCl 2 at 37 °C. The low coverage and bad statistics prevented any meaningful fitting of the data. Figure S3 . NR data and best fits for the kinetics of deposition of 25 mol% PG with 2 mM CaCl2 at 50 °C. The inset shows the corresponding SLD profiles for the best fits. The fitted coverage is shown as the blue curve in Figure 3B in the main text.
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Figure S4: NR data and best fits for the kinetics of deposition of 25 mol% PG with 3 mM CaCl2 at 50 °C and inset showing the corresponding SLD profiles for the best fits. This is a duplicate experiment of the experiment shown in Figure 3A in the main text. The fitted coverage is shown as the green curve in Figure 3B in the main text. Figure S5 . NR data and best fits for the kinetics of deposition of 10 mol% PG with 3 mM CaCl2 at 50 °C. The kinetic NR data show that full coverage (95 ± 1 vol%) is reached within the first 10 min of incubation (purple curve). Due to fast bilayer formation and bad statistics the kinetic data cannot be fitted. The fitted coverage is shown as the purple curve in Figure 3B in the main text. 
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